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(57) Abstract 

A method for producing a mask having patterns formed by connecting 
various circuit units arranged in a positional relationship through interconnection 
patterns. A pattern area (47) of a working reticle (43) is divided into already- 
existing patterns (Si to S24) and newly-provided patterns (Nl to N8. PI to P8). For 
the already-existing area (SI to S24), reduced patterns of an already-produced 
master reticle are projected by image stitching by means of an optical projection 
aligner. For the newly-provided patterns (Nl to N8. PI to P8), magnified patterns 
are drawn by means of an electron beam lithography apparatus to produce a new 
master reticle. The reduced image of the master reticle is transfimed by image 
stitching by exposure by using an optical projection aligner. 
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:^mm\t. m^\t^^mi^mi'. mmm^ (ccd^) . m^Bm^m^. 

15 ^MW^ 

B (i^S3 6 5 nm) , XttK r F X+'>T I/— tf^t (g^fi2 4 8 nm) 
->©^0tJe*©g/jN^i|!S« 1 8 0 nmgmT^ofc, ^^*CD^ 
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A±T®g/jNi^i!i7ju 8 0 nmm&\ztsi^mm/^^->^m^mmmm 
m-vmmi^mt^^t\z^-Dxm7^-^nri^rco uj^^bTSiJi^^, m^n 
mmmmt. mmn^->(D^u^m^(Dmmm^<Dii-Axmmmiz 

10 s^vi-5^ifp^*^feofco mz. m'^um^(omT^^^ >x'm\:^u^^ 
)if)^u-^>^u^^)vt\^xmff\zmm-^n^r:itb. m\::^mfR/'^^- 

mm\zm-r^mmi!)^4^'^\zm<-f3i'DXL^Oo 
15 sfc, mmmmthx\t. u^^)V(D±^xm^mm(0 5%mm<Dm 

mmi!)^'Z-mzf3i^o ^-dx. u^^jvcDi^^-^aAG^y^xh^m-^iz 

tt, 5 0mm<D&^X3 6 nmg^ (=2. 4X10-') <Dm& 

20 m,'r^tm^o)m'i'mmmmm(Dmmz^<tsi'DX\^^^. 

^iz. ^mih^mi^m'fmo^mmmitizMm-r^rctbiz. mmm\m 

10 0 nmmmO)/^^->^1^^'r^rctb\Z. m^\i-AthXA r f 
X^^vVl/-1f3t m^l 9 3 nm) , F2 U-^^t 1 5 7 n 

25 m) , xnmWU-'^^m<DM^^^m (VUV -.Vacume ultraviolet) 

(Du—^^omm-fy^^m^nxif^^o i o o nmn^xK>m^M^ 
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m9\'mo)m^\i-2^m(Du^^)[^tbx\t. mntik^ (caF2 ) ^ 
m^}^-M.tlyXi^x^^ (isesi 3-6 nmsm) m<Dm^^9yyt (ex 

5 treme Ultraviolet jft : EUV^) ^m^^t^\z. ^m^^J^thX 

10 Mfc, ^xj\±izii^^mzm\^>m^^^^m^v. zn^(Dm^^M 
1^ ic ^n^*ti0f ^ p n - > j^*^ b Ti^ ^ / > u X 

±\zi^^-r^:it\zx^x. ±mm(Dn^-y^m\^mmmx^^t^ 
15 m'¥nmytmm(Dmm%^n^nx\^^^o z.ni^<DEuvyt^m^rzm 
ytmm. x\tm^mm^mm^^m-r^z.t\zx^x. 13 0-3 on 
mmm(Dm^m^n^z.ti!)^x^^t^m^nx^^^o 
z<D^o\z^ji/\±x 1 8 o~3 0 nmn^ommm^n^rzisbiz\-i.. 

20 ||ij@tt7 2 0 nm~ 1 2 0 nm@gt:^S« MIC. V'^^)V<D±t^n 

^mt 9 ^ >^Mnm\zu^ t^^i^nx^^^^^tab. mmm^^mrm 
^^cDBxm^tr^t. m'!'mmmmmtLX'S^-mfimm\tm2 zom 

mOfi$tcMUT3 6~6 nmSS (i^ 1 . 6X10-'~2. 6X10 



wo 99/66370 



PCT/JP99/03218 



Sfc, ifi¥. Mpi^tAS I C (application-specific IC:#^ffl^[6] 

m\zm^ (D^mwm=f'^m%'^^m'^<Dm^nf^^$>'^rim.m'^^u\^^ 

^-r^^tiz^^x. mmytm<DU^^)V i^y-^y^u^^ )V) 
mr^:^mi!)mm^nx\^^^o :i<Dx^\zmmm€^m^f3if}^^m^'^ 

20 ^n^-^K-t^tmz. ^<Dm^^<Di&m\z:^n^m^m<D\t^-ot^/h 

^^b-^<'r^rztf)\zmmx^^m^:^mtvx\t. u^^)v<d/-^^-> 

25 \z. B^m^m^6-i32i9 5n{ii:nRzs^itst^^mwmm54 
7 7 3 0 4n\zm7ri-^nxi^^^o\z. m^ytommmnomm^^^ 
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10 ^<D^o\zm^^^(oj^^i)mifr^<D^Vj]t't^timz\t. mx\t 

*fc. %nmzmmm^<Dm^^m^-^^^ft^tz.mz. m^^\z 
15 v^!;))^^^^yY^mi^'t^':^v-Y^i^m-^^i5^hm%^nx^^ 

^(Dmmmm.h^^u^m\zWLm.^tifzv^if)\^^y-(>'\^(D 
^n^'^mm\zr^:it\z^'DX. m^^owLm^^^-^^^t-r^ 
20 ijfkh^xi^n^ifi. :i<Dismx\t.^(D^mmmz%mt)m^hx\^^^ 

%^%\z^i^^n^%^ov3m.mm<Dmm^Mt>^>Bm'^^^tz.^. ^ 
25 mm\z. t^'Dmmmizm:j^xt^'7x^(D^m:^m^mmt^zt^f^ 
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Miz. ^mm\t. m^mo)/'^^'->^mi^^<D;^^->\z^m\.xm 
mm^^m^fsit^^m^'r^m^^z. mmyt^^omm^mmitt^^ 
10 tf3i<. ^nibmik^o/^^'->(Dm(Dm^u<^m€mm^^b^<hx. 

^\z:^%m\t. ^0^o\zmmm€^n\^^:f3iti^^ itjc^-^x^n^- 
15 '^x^/'^^->^Mmmizmm-r^z.tf)^x^^^mmyt:^m^^m-r 

20 

^mm\z^^f^i(D'77.^0^m:^m\t. m.'^m<Dn^-y (4?) 
m^^nxff\^(Dm%\L-j^\zmi^^n^'^7s^ {Az : 45) 

25 x-i^'^rf^fi^b. '>^<<J:fe-«C®^ia)S« (5 5A. 5 5 B) ±1;: 
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7.^(DA^->.(Dmn^m=^'t<D'7,7.^ tu^f^2(Dmm (4 3) ±izm 

^-rx^/^^-ytiyX. ^<omytm^^(D^m\z^^xf&u^ti^^ 
m^<D^^mjftytft^mytmm^m\^^x^^fi^^m^fr'D^tiz^-DX. 

i/aici^/jN$nefcJ6. "to^m^mon^-yfiimmmizm^^n^o 
mz. :^mm\z^^m2<D'7x^(Dmi^:^m^. t^^m<Dn^~-> 
(4 7) tm^-^ntz-^x^ (43 ;45) 0mm:^mz^\,^x . ^® 

#Ai5'->gB (s 1 7. s 1 8) t^imm^mn^-y'S^ (p 7, p s) 

•t^mfRn^-y (P7N. P8N) ^^KDStR ( 5 5 A) ±\zmm 

vxmi(Dm'r7.^^i!^^t^f^2xmt. ^o^n^n^-y^on^ 

25 ->(c:Mlti:l"§lEIR/1:$'->?5^J^fiK$nTU^T;^^ (4 6 A. 4 6B) 
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mm^mzioi^^r. mm-r^/'^^-ycD^i^o^-^izM'r^mmm^o) 

10 ^<DUWLn^-y(r>±w-^mmr^m'^\z\t^X'h-^<x^^o «£ot> 
^<Dmw'%^-y(D^w^n^ummmuxmm'r^:f5mt\t-<^t. 

)k\z. ifmn\z^^mz<D'^7.c^<DU^:}]mt. m^(DU^n^-y 
(5 9) ^^tsm,^m(Dn^-y (4 7) tm^^ntz-^T.^ (43) 
15 (D%^-)3mzio\^x. ^<Dm,^mon^-y(D^±n^-y^^(Dm^ 

n^-y (5 9) (D^mmzm^^^-^^^u^m.'^^thxm.'^omn^ 

-y (5 7. 5 8) \z^m\^. ^(o^^comn-^-yoWh^^'to)'^ 

7.i7 }iis.^m^±.\zm€'^t>^x^^m%-t^\zu\.x. ^owko^m. 
M-y (5 7. 5 8) ^(n^(hmkM~-y(r>m.^%\z%^t^%% 

20 fr:g^;^f6]lcBf^i|iS(Dm:f5:DgP (5 7 a, 5 8 a) ^WiVi^hMz. Z. 
® ttJS: 0 ^n^n^fe^SScD Jir V> X - /'^^ ?r ^ 0 T S o 

m^^-^^mz^mi. ^(rym.i^n'^-y^W^(f^m.n^-y\z%Wi 
z.M<r>w\'^-y<j^'$k-^mumn-^fi\^n.ii^h^'^-'t^z.ii\z^ 
^x. %%n.<D^'^mon9-y^m.^^^\z^^x^-^. ^tz. "to^m 

25 ^(DW'^^-y(D^&/\sm<DmfS.Ki^ (5 7 a, 5 8 a) <D^^1j[^0WL 
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nti^x^^m.'^n (5 9 a) tm^^n^o tz.ti\^. ^(r>m.Mnn:\t.- 
5 (5 9a) ;i<Dt^. ^(D^'^oyun^-yom 

:k\z. i^mmz^^mi(on^m%-ijm\%. m^on^-y^^Wim. 
10 (D^T.^ n^-y\zj^m\.. z-ti^m^^o-^x^/^^-xDm^^m 
(PL 2) ^itx^xmrnm^^fr^^^uifi^mwi (218) i.\zn 
%-r^z.t\z^'DX. ^(Dm^o^n^->(D±^<D^^^(omwL±.\zm 

x^/'^^->\z^m-t^mzmm-r^2'D<D'rx^/'^^-> (2 3 e a 
15 ~2 4 0A, 2 3 4 OB) (Dm^Uiz^n^nmm^^DU^ 

a:ia'&t)-&lfS (2 3 7A~2 4 0A, 2 3 7 B~2 4 0 B) ^^fX^ 
^n6^iictJC®TXi^Ai$^->0^'7Xi57/1i5'-> (2 3 6A~2 

4 OA) <Dm^'t(Dmmyt^W:^ifthx't(Dmu±\zm^'r^mz. c 

20 (2 1 0) p^0/i^->0m^^(o^B^^m^ifVx't0mm±\zm 
^-r^tmz. z-cD-^:^^ t^(Dmmt^'t<Dnm\zMi'X z 

(D-TX^/^^-XDmt^^tDitm (2 3 7A~2 4 0A) (D^Rl^m^ 

mmizjB\:'Xmmvx^m-^'^^h0x;^^o 

25 (DnBmyt^mxmmm€^n\^^f3i-^^<bmyt^ffoztx\ ^(omm. 
(2 18) ±.\ziii^(Dn'^->(Dm^w^^Mo mx\tmi 7 
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10 

(al) \Z^tX^\Z. ^(Dmm (2 10) {C^LT-e^TXi^A-^- 
>0(^0-SP(OS*3l^t>-&gg (2 3 7 A. 2 4 OA) (D:kU^f)^U^O . 
^0®ffife^t)-frgB (2 3 8 A, 2 3 9A) -fy^^tl^^^ iZ&iW^ibi!)^ 

nt>n. mi3.^t>^mMi!)mmmmp^izu^^^o\z^(DMm (2 1 s) 
5 (D&:m^Mmt>nrzm. t(Dnm (210 izm-fsimm^^-vmjft 

c®^, ^(D-^x^n^-y^mm (2 1 o ^zmvx^w (243 
R) ■v^'r:^m\zi^m-^^x. mi 7 (bi) , (cd iz^-t^oiz. 
mrxDrntA^^ttitu (2 3 s a, 2 3 9a) T^^^i^tcsi? (210) [H 

mU (2 18) ±T(Dg3te*®^^^ti, M;^J^01 8(D^n«l (2 4 4 

A) x^'rj;:^\z-^m^tf3i^o mt>. mmyt^^(omm^mmit'r^ 

15 w.\z. ^^T.^n^-xoi^WiizmMy^xm^iiimi 7 (a 2) . 
(b2) , (c2) \z^-rxoiz. mm (2 10) t^^fs.mytmm 

(2 3 0) tC^LTSfe (2 18) ^^R3 (2 4 3W) X^'r:^\Pl\Z^ 

20 :k\z. :^^m\zX^^2(D^Bmyt:bm\t. mmoyn^-y^^^^ 

myt^^^ift-\^xmmm€^n\^^ui!)^^&m (259) ±\zm%-r^z. 
t\z^-DX. ^(Dm^<D/^^->0±i^0m^t(Dmu±\z^^-r^i& 

25 x^om^iiacD'^x^/i^'-yiz^mr^tmz. ^0m^:^m\zmm 
■r^ 2o(DTXi^A^-> (2 5 5) 0m^wz^n'ennm^^r)u 
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^a^^t)-frgp (2 5 3, 2 5 4) ^mnx^^. ^(om^^o-^x^ 

n^-ycD^'^Ts'p n^~y (255) a)^^^©s^^^m^:n'bT 

(2 5 9) }L\z.n%'t^n\z. ^o^-^T.^ )\^-y^-x^<n^ 
j^^^mtc^ttTs^^nT^om^^^fSjtcsvim^ (2 1 OS) 1^0 

tC*rbTC©TXi57ni$^ — >©fife^t>-e-gP (2 5 3. 2 5 4) OflgJ^ 

10 ixg^^rBifcf&DT^om^^&fS] (Y;^|^^) tci^^LT^^K^-fr-s fe® 

T, ^(DSflR (2 5 9) JitClt{C©/1iS'->(D^*^*fe¥$n^o 

15 \z. m7L\-im\<d\L^'t^^\z. n%n^(D'^7.^ n^—y (255) 

<DMffi!l«S^a^t»^BI5 (2 5 3, 2 5 4). ikxS't (r>^t^^t>^%'^% 

(2 5 2) (D^CDm^;^r&)CDlS<lr^n^nL. B:UfLli:UT, 
^©•7X^/1^->±<D«^ (2 1 OS) ©^<7)^^;&(Bl<Di|iSrL 2t 

20 L2 = Ll+2-L (1) 

•^tz.. •?-0Mfe^t)-&gP (2 5 3, 2 5 4) 
}L\^X^%\Z'fx<\5^E'h^<n.^^o\Z-t^tz.}i>\Z\%. (2 1 OS) 

^©^^ (2 1 OS) {C*f-rS^0VXi^/1^$'->0^^]i^$VR t 
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VR • TR=H/n (2) 
fiP^. TR=H/ (n • VR) (3) 
Z.n\t. m^\mi9 (a) ~ (e) IZ^'TX'DiZ. ^(h^T.^ 

/ti5'->t«H^ (2 1 OS) \z.^\.x^mm.\zi^m\^. ^^%%^(n> 

(2 5 9) iT^^T^Mt^^^^tt. mX\tM2 0®fti^ (2 5 8 A) 

019 (f ) \Z.7^-^^o\Z.. (2 1 OS) h^^n.n%^1$. (2 3 
OS) td^UTS^ (2 5 9) •^l^m^mz^^Wi-^^^Z.h\Z^':>X. 

15 T/jN$<;^So 

^ $ n ^ m ^ ® / 1 - > ^ 1 ts: ® T X ^ / 1 ^ - > t -r s c t .k o T . 

So 

->^g^5fe^l^ (PL 2) ^:frLTS«±fcM7l£T5S^^3tge{c 
:feV^T. ^<7)S^5t^m«0r^0^iff (2 10) |^9(^>^a)x'X^©A°i$' 

n-^-n^ (2 4 3 R) lC^i!iS^t(Z)'7X^Xx-v (2 14. 2 15) 

t!^Xx-v (2 1 9, 2 2 0) (2 1 0) 
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0j-^^->(Dm^ (2 3 7A~2 4 0A) i)^^(Dmmf)^ ^m^mtzi-fit 
-><&gj^)t^^ (PL 2) •^i^\^x^^i.\zm%'r^^%%%^m.\z 

^\i^X. ^©Sj^7t#^«0f^^fBlfCSViS^ (2 1 0 S) 

10 7.^<Dn^-y(Di^-^^(r>mm.^\z%%-t^%^%x^y). ^otx^^ 
m.mz%^'t^-)5^ (^^*rpi : x^iRi) fc^iieffiovx^xx-v^ 

(2 14. 2 15) t.. ^(D^«<&^JtbT^©0f^^|6jS:^tfz:;^7n 
;&l^lCi^»lg&©SS7.7"~>^ (2 1 9, 2 2 0) 
15 » (2 1 0 S) l^®/1i$'->0^j5?^©gj^3fe#^^^bT^(DSS± 

m\^x^<jy'^x^-BLXs^<DmwL^^om'^i3mz^nmzu^-t^-^\Pi 
{^^^m \zmn\^x^m^'^^tmz. ^0-^7.0 (2 51 a) © 

/'^iS^-XD^gg (2 5 3, 2 5 4) 1:S^^(hWmii^^n'^mtin\%7)^^t 

\zi^m^^'hmm% (212) i:. sr^-r^'boT^^o md^s*^^ 
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^ )v 4 3 ^^-r^mm. (b) \tmi^n^t-r^RMm(Du^^}V4 5 
m'r^'^x^~u^^)i^^^-tm-v^^o 05«03 (a) •t'o-suo 

15 €^n\^^uti^^nyt^ffom'^(ommm'vi^^o mi on. m9(Dm\z 

nomm^^-rmmmxh^o 01 2^, Wf^<Dmf3i^^^mim\^^^ 
mx. mrMm^vTzm'^izn^n^WLW^^'-yom^omt^^ 
20 rmx$>^o mi3\t. m^^mfsio^tiwtnfsi^^^^mx. mw^^- 
>o)^^:^\^\z^m'rnif)m^hrcm'^(Dm^<Dmt^^-rmx$>^. 
mi4\t. ^mm<Df^2(Dmm(ommxmm-^n^^mm^mm^^t 
mfSLmx$>^o mi 5\t:^mM(of^2(Dmmommxmm^n^'y-^ 

25 RB(Dn^-ymm.^^-rmx$>^o mi&\t. mi4<D^mm^mm 

X'77.^-U^^)VRA(DJ^^->0m^1Sy7.mU2 1 8 ±\zn^t 



wo 99/66370 



PCT/JP99/03218 



10 

15 ^■Dxmm^nrcU^m<Dj-^^-yi!)m^^nrcu-=¥>'^u'^^)v^ 
/bmzi>\f:j.-:$'^y)U^mmm(D^Ms 9 a~3 9 d{c:fev^T^n^ 

^^5"^j7;i/n3'->(7)^[P^WJ5:^ff3&^ff*3n^. =&^*3 9 a~3 9 d 
itgiW^V^SB^y-td^^O. ^^*3 9 a~3 9 d\Z:ii\,^Xm^O)^mi)^ 
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^;na3g'>XT-A4 1 t|3©n>t!a-^<to:^cC^is^agS4 o tee 
i^m^m<D^u-('^(Dm^/-^^->^mm't^mzmm-^n^'7-^y 

'^^ayn^S TXrn^o EBmm^3 Sit. (S 

i02), yym (F) <&^gAb;rc5i^. xnm^ iCaF2)m^^Ur) 
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m^%mt\.X. F2 l/-1f^M (&:gl5 7nm) . m^V-^%Us 

20 g^m4icM-r§o 

25 ^$n, ii(7)2:;^^M©?^^ffil3Bg|g^f}:$i@>{?lc^D^x.^fcj?)©^ 
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18 

10 xmm^nx\^^^o :^mT\tm^^<D'77.^-u^^)V4 6A, 55 a. 
agB4 0 ^K>^tl^<D'7y(s^-u'^^)vo)myty'-■$'^t^^^^i^•^nx 

15 ^mmi^tcmm^i m^M^o):k^\^^}i-A7,':^^)v^8\zAmh. 

mmmm^mi i«. uim':/y^>]'tm^zry^>]^t\z^f}^nx^ 
x^r). '^W]':^y^ > \^\tu^^ )i<DMitis\^Rrs$^Miti]i^\zn±\z 
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z±.x:^^<om%^mjs^(jymm\zmm%tim^^n^(Dtim]t^ti^o 

i^mxnm^<Di:.0\zm7L\t^7.^-V^C' ^ AX\t. n 

10 ^v\z-^0j'^i$''->(D^^mifi-r^m^iz'h. mmmmi&r)j^i 

-r>H©»f^«. WLm^m.i2\z^^xmn^nx^K>. 7.v—'jum 
mm.1 z\z^'dX'^7.^-v^^)vaq Amt.^-^y^v'^^)VA 3 

15 \^x^<o^Wi^y-( y\'^mn\^xmwir^. m^mmw.K>%i isrs 

p^xm2<Dm.mzmmzxn^. m2(Dmmz^n\zYn^'s&ir). 
20 n^-ym\zmmzzm^^'Dxwim'r^o z.(r>t^. ^^n%m(ov 
"^i; )vo^^i3mtY:)5mzwt'&^nx\^^^. -^x^-u^^jva 6 a 
±(Dmmm^i 5no)/'^^-y\t. uy2^2 5^\z^m-^nrcnm (x 
\mmm \z}^m) ^v^yv^)v^ p l uxs^fg^ 

i3 (j3«^sj;^Ji 1/4, 1/5^) T*g/jN$tlT, 7:thUvXh*m 
25 ^(^$nfc7-^r>^^^i^;l'4 3±0^^®i^ 1 6 {Cijg#^Sj^$n^o 
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n^^^j^p L\tmumN Af}m^\to . 7i^m(D^mmm?hr$>^ 

10 xn^mm 1 6 F*9<^^fi[mTOx-Y X h-v-a >Sr^n^?n0r^©l^^ 

im^tiz^-DXy"^ :^h-i^3>iz^&m-t^m€mm^tmtbx^<m 

15 0 2 {C:feliT, -7X^-1^5^ i5^;V4 6 l/9^;^;i/Xx- v 1 7 ± 

^) >^^iffvxmm^nrz^mx. u-T^-^s^^cioXY^^fRitc-^ 
mmx^^^oizm^-^nxi/^^o i/^^;vxx-vi 7<D^mzm^ 

9{c:<k^T. ^5^^;I/Xx->^1 7 C7Xi5^-l/5^^;i/4 6 A) 

Y;^|Bl(Z)feg*?1^I^O. 0 01 urn (Inm) g^(D5><5ftgT'H-ffi!] 

^nst^i;:, i/^^^pxt^-vi 7©isi^^'fen-S!i$n, c:®fhaim 

25 t^o 

^fz. :^mX\tm^^0)'7X^'-U^!7)U4 6A, 5 5 A. -^^^^^ 
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m^iz^-^mu^^o) u^^)v^i\sLmt^ u^^)Vy-(':ry u . js^zsu^ 

, mm^nrz^mx\ =.7^-:$'\z^^xY:ij\^\z-'mmmx^mx't 
10 ^t^iz. x^[^i]. Y:^\^\z7.y'y^i^mx^^^vizmm^nx\^^^o 

E^^s^•&2 i (Z)#i®!iBtc@s^nfei^i&^2 4m, ROTa^c^n^A 
15 \zm^-^nrcu-if'fmm2 4\zX'dx. unn2 1 ('7-^>i^u^ 

<Dsfmm\zmr^\^^x7.y'-z^mmmmi 3«> ssxx-':^2 2©ijif^ 

^2 o^^mwox./\ Mei) m(D-t^)vy\z5^^-r^ct\z^-DX. * 

25 Xf— V 1 7 <&:/M^T-7Xr$'-U'^^;W4 6 A^Y;^(6jlCji^VRT^ 
^•r^(DtmmbX. S«Xx->?2 2^:fhbT7-^r>yi/^^^;i/4 
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^mPhCDmmmz. 7-+>^l/^^;V4 3®^ffi(DMIS<Dtf^J.^© 

8, Rr;cin(c^s^$nfc7^-r^>hm^MaSB2 9i::j;oT, 7 
Ms^S2 9tc«k-if^^ih2 4 0thay<i'b«^^$n> ^o-r-^^® 

&W\t. >f^#H-2 4lCj;oT^a!l$n5l4)^^2 1 ®XJ^|:^2lLyJ 
YJ^i^fcS-:5ViTS86e.n^Xx-vJ^^m (X, Y) ±.X(DMmX^ 

5^i^;W4 6 A0±;&{c«e:cD^5^^;i/©2-:>©y^-r^> h-^-ij^O'E: 

1 6(D^j(D^5"^;j/7^-rP^ >h^^^2 3 2 A. 2 3 ZBiZ^mt^) 
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AT&txx-vj^^^ (X. Y) iz^Lxy^^ yf^yh^n^o z(Dm\t. 

7-+>i^ 1/^^57 ;w4 z(D^m.^um'r^z.t\zii'DX^. mmm\z-o 

1 ^itvxvyxmmm^ o^umt^^Ltx. ±m.&^(D^m\zi^t 

\^^xm^(D^-^y^u'^^)v^mM'r^f^.(omif^(D-'m\z'D^. ms 
(Dyu-^^'-hizm-Dxmm'r^o *-f, mso^x^ryfi o i\z^ 

\^^X. mi 39a~39dJ:0 m^UBM'^^mmm 3 8 {iSii 
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0 1<D^^^gR3 2(DS^fg$i3 (/3«l/4, 1/5^) 

15 03 (a) Sii^|^®7-=\r>^l/5^i^;i/4 3©A-:$'->(D5)>iiJ 
:ar^©-0ij$r^b, e:©03 (a) (C^SV^T, 7-^>^l/5^^;P4 3 
±(D#4^(Dji^^4 4l;:H*nfeAi5'->Mi^4 7dt, ^^n^-y^ 

8 1-5 2 4. ;^^Viffi^®fTMAi5'->g|5N 1~N8. Rt^/h^Vi® 

20 nxvi^o 0 3 {::43ttsx;^inj. Y;^i6]tt-en^n0 2(Dx:&(B], y;^ 

l6jt:i^lS:bXVi§i:*{3. (^DSIi©Ai$'->gp («»J;i«S 1 -S 6) 

S 2 40f^^W75:0iJtt. lO(Z)A:$'->g5ckDJ^^3ii^ X«^iS[©A^ 
->gB^^^^t>#XJ^^$n§CPU, Xtiptt U#XS§. 

25 mmn^-ymi--n%<Dm\t. iiisp^^ uxtt7t^-fe>-9-^x^o. 

iT«Ai$'->^P 1-P8(Z)«SJ«. gBiUgBX^-So 
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-V^i;)VA 6 A- 4 6 HlC«-en-?^nfE#/1:$^->BPS 1 7~S 2 4 

^1 / &mz^±\^ti^WLn^-ys 1 7 b~s 2 4 Btm^^nx^*^ 

So cne»0^){S/^i$'~>S 1 7 B~S 2 4 BH. ^^IAJ^^DA (Cr) 

f:7;U4 6 A. 4 6 B®I^ISAiS'->«^n^n^oAI^J;D}^Sji^^ 
56A. 5 6 B{;:J;oTH*n, ji7^=^5 6 A, 5 6 B <Z)^tltC7 ^-f 
^>hV-^6 4A, 6 4 Bd^J^^^nrViSo I^^Jd'teC'TX^J'-^ 

15 tlTV^So 

TXi$'-l/^^;l/4 6 A, 4 6B, -om^thXiit. mi(D^M^ 
SB 3 2<Dg5t7t*^*K r F. XJiA r F(DX^'>T^-1f3t^T^n«6 

^x$>n\t. ^<Dm^tvxm^-^yymt:UXhrc^^mi!)mmx^ 

20 So MtC, fE#0VX:$'-l/5^^;i/4 6 A. 4 6B, -tt^OMb^ffl 

25 7 B^^^^ck'^i::. m^o)m-^xm^<Dmmm(D^^)^)i5 otim^-^ 
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'A\Z. I@^agM4 0tt. 0 3 (a) ©frSAiS'->g|5N 1~N8, 
0 3-11 Ofc^joViT, ^n6<Dfr^©l^)KA5'->5J»^'?^fi£$n;'tT7. 

1 ^nm-t^o 

S^^i/vx h5&^^^$n, e:<DS««, ^(du-^ - ^r^uvn^z 

15 7;&^^S««8jil$3 4$:f^LTEBiS®gP3 3lCj)8^Sn§ (Xx^y:/ 
10 6) . ^CD»:Kfc:«m^©T^-r^> l-T-i^*tjg^$tlTVi^o 
EBiSiagP3 3{Itt. X@WS^g4 0<i:0Mt{C(DgT^A3'->a)i£;k: 

20 m.oy^m.^^^ff'Dtz^ iX'ry^lO?) , ^0Sfe±{Cn#g 00 

$nfcSs«n-3^ • ^^uy/^us 7\zmm-^nx. to^mf-mui^ 
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izmm-t^o sf. m? (a) \zm'r^-o\z. m^s i\zm^mui^:^ 
5 h 5 2;&t^^f&$n, EBmm^s 3\z:ioi^x. M^(Dnmn.TX'^<Dn 

,hT. ^(D^^Hl/i^X hd^'^vST^^^^^t^tt, 0 7 (b) fC^T 
10 Xh/tiS'->5 2 alc«3tg3te!$3 2 T'^ffl ^n^S^^fe^^MT ^ 

15 fe^o 

^^)V4 Q A{z\tmm^nx\^^^mMm<D^^j ^ )i 5 otimi^^rab. ^ 

20 =^^)V7.j—z^n ±.\zmm.hxm%^nomz. ist^yt^^v-Ltv 

7 to>m\z. mi (c) \z^-r^o\z. ^u^;p5o 

25 &ffiiE-rntfJ:Vi. 
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msiz^-rx-oiz. mm/'^^-y^p 1. P2. P7, ps^^ifi^^b 

fcl^^A5^->P 1 N. P2N. P7N, P 8N\tl^(D'7X^—U^ 
10 ^;i/5 5 A(DA°^->®J!^5 3 Ap«glCj^J5fe$tl. iTS/t37->^P 3 ~ 
P 6 *lfi:^b;tM)K/1i5' — >P 3N~P 6Nt) liiC(D'7:^^~-U^^ )V 
5 5 B(DA°^->M^5 3 Bt^lCj^BK^nTV^-So Jl -5 fCl tJC^^T 
XiS^-U5^i7;P5 5 A. 5 5B±\zmW:(DmfkJ'^^->^mfSLVTcm'^ 

\z\t. mjftm\z\tmm<DW.Wi^->(D^^mmm. o tss^t^ ^hz 
m2(Dmmmm^y)Wii i®pJi!i:/^-f >F^^viT. j[irra^->p 

-U^i^)V5 5 A, 5 5 B(DA^->Mi^(D^#I(c:%)77-f 
20 ^ (^0^) 5&^J^^$nTl/i^. 

^{C, E8 0Xx^>:/l 1 1 lC:feViTXgWa^M4 OtS, ^ 1 0S 
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^no^Dizm^^^-r^o Sit, 03 (a) (D/^^-ymm4 7^r 
^m^^xxy'-i:^mm^ (x. y) \znt^&:m'^t>^f}mt>n^o 

^fA^p^-^n^O fCU-fe^y hVtz'^ (Xx^y/l 1 2) , ^<D/^^ 
^-^nf)^Nizmvrci!}'^E'Df}^^m^ (Xy'yfl 1 3) > 
15 nd^NJ:0/hSVii:#fC«/t^^-^$'nfc: 1 ^jUD^tfc^ (ZT^^y:/! 
1 4) , XT^^y^ 1 1 5 \Z^frt^o ^LT. l/^^Jl/^-f >^^U ckD 

20 ffii^l^ (X. Y) , r>ViT«7-4^>:i/l/^^^;i/4 3(7)S«I^^T^^ 

1 1 etc^frbT, ±^^gM7». ^~^y^v^^ 

25 itxt<D'^x^-u^^)i(Dmf&n^-><D^/\^m^'t(Dmi^±.izm^ 
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A, 5 5Br$>n\,i. t^^-r^^^i^->izmi:'Xnmf)^mi)m^^n^ 

•fy^^m^ (:^^y:fl 18) , /t^^-^mT&tMckO/jN^litttCtt/'? 
^^-^m{3 1 ^Jn^b;^^ 1 19). >^1 2 0 fC^ 

mn^m^t(Dmu±(DWLm±(D&miz^^m^-r^o 
::(D^o\zi^x±^(D'^x^~-u^^)v<D-DU€m^timiD^t. m 

15 i!)mt>ti^. ^(Dm.t<Dm.mmiO)mm\t^m^(DJLy^>'^^izmm 
^$nfci/s^x h/^^-y^-^T.^ tLxx.y9->^i!)mt>ti^ 
(XT-^y>^i2 3) „ Mfc. i/v^xhiosi. &r;i^:xMt;:jiSCTB&Sffl© 
^^)^)V(Dm^m(omm^no^tx. ms (a) (Dy-+>^U'^i^ 

;P4 3f)m^t^o Mfc. ;^x>;/:/i 1 i~i 2 3 ^^iHDii-r^cltT. 

±.u<Dmm<Dmm\z^\^^x. EBmm^z drmm-r^m^/^^-y 
\tu-^>^u^^)V4 3 0/t^->]zit^xm^tmz. mmt^/'^ 

25 t«eoT. EBmm^3 z(ommnmt. v-^y^v^^)\^AZ(r>n^ 
-y(D^^^u^mm-r^m'^\z\t-<xi^mz'&m-^n^o Mtc, 
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•7U—^jftM^m\f^X 1 5 0~1 8 0 nm@S©S/h^iJS(C^|iSbfcX 

^/jN-^$-C0ij^jfi^XA (wafer) ±lc^^$n§'fea)i:f§. ^O^^x 
AJ1«»J;1«¥^# ('>>jn>^) XttSOI (silicon on insulator)^ 

±l::S*l69Jc:©^$n'5/'^i$^->^(D*/M|i|is$ 1 8 0~ l 0 0 nm. 

S/Mlili^? 2 0-4 0 0 nmT, ^©UnxM^Ji^:^ 2 3 OminfC^* 
bT3 6~2 0 nm (1 . GXlO-'-O. 8 X 1 0 t 

Tit MfiSH b J; -5 t b T ?^ *i 75: b H l/i T ^ ^ o 

;inic^bT*^»jTt*, n^^mmm-W (EB}Sias53 3) Tiffctc 
M-r§i^fK/'?^->tt. 03 (a) \zmtv-^y^v^^yv\3<r> 
-n<jyn^'-y^m7^\i4'^. 'X\x^'^^x^%\^tz.w^n^-yx% 

4X 1 O-'g^T'^&'SdibT. MfiR/^i$'->(7)m$^4^&t-rSt. y 

-^>yi/5"i^;i^4 3±T<DiaiiiM^(d:o. 6 x i o-'SSJu^O, 
XA±Ti^J.g7i)^^75^#^ns;i<!:lc;^S, S/^:, «^^}® 
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MMtLXi^^Tzf)^. vUn>'>XA^®'>XA (wafer) $Ste<!:b;fcM 

03 (b) 03 (a) ti^i;/i^5'->^w-rssi*s©u^i7ji. 

4 5$:^U, c:(Z)03 (b) fC:feViT, v U n >'^XA^SiK <?:t*S 1/ 

4>(DAiS'->®J^3&^ gE#AiS'->gl5S 1~S 2 4. if«Ai$7->ggN 
1~N8. RrKl^SAi5'->SPP 1~P SfC^^tJ^tlT^i'S. e:®:®^, 
^©SS±l;:]ii;^EUV^©!KJRM, SMIi. ^^rXl^vX h^M^LT, 

tt, «»J;^«^(DiSS?5n 3. 4 nmTfe^t#(Ctt^U::^5^> (Mo) 

t'>'jii> (Si) t^^mzmrnvTc^mm. ^(Dmm^ii. sn 

mTab'5t€lC«^ Uyx> (Mo) t^UU'^A (Be) t^^Sfd 

20 mmLr:i^mmf)m \^^^n^o 

«»l;^tiEUV3^<&ffiVi5@3^gMTM3g5nS/13'->(DS/jN 

si'tsjii 3 0-30 nmmmx'h^t^A.^nr^y). ^(Dmyt^mh 
1 / AmmcDf^fb^BT;^^ tt^ Kmm0u^^)V4 5±t©a 
9-y(D>s^^mn&\t. (i. 2x10-^-0. 2x 1 0-0 gg(c;^^„ 

25 ^CT. ^a)U'5^i^;W4 5^«»Jx.t^4^fcl£;^Uitlg)lg^^^Miii^ 
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^^)V4 6 A. 4 & B(Dn^-y(Dm'hWi^':>is.'M'^t>^xm%vrz.^. 
10 ^m^XS:x.v^y^m^'fr'DXm.1^^\zmi 0 (c) \z^t^'D\z. m 

^^^mx&^ (L1+L2) <D^^mm^r)fs.^mik<Dmw^^->5 9 
^m^r^m-^^mmvxmmr^. tcomw^^-yB 9\t. mm\z 

x^^ifi. i^Ayx\i.^W(Dtimzm'\^^m^i^ (^fg) tbx, t^-D 
15 ^tim^i^m^ri^^oyh-r^o 

09 (a) ^(DUW^d^-y^9\zn^VX^X^-V'J'^)V4 
6 A, 4 6 BlCJ^^$nSMIKA^~>S 1 7 BISlXSS 1 8 B^^^b. 
C®09 (a) t;::fe(.iT. MIISM3'->S 1 7 B©— SPt UT^r^ijg 
(il^4^A^->5 9 <J:I^C*S) T?:g$>5t (Ll+AL) (Djg^l^ J; D 
20 §mi/1^~>5 7dtj^^$n. mi A^->5 7«ji3te^5 6 AlcS 

i^^nrvi^o m 1 ;iiS^-> 5 7 5 6 Afiij©g$ 2 • a 
L0a?5:ogB5 7 at*. ^B.<i>x:k'$^\z]j:t^-^x\^^^o nB.ii>(r>mmt 
3 0° -60" smi^Tgii^b^n^*^, ifmx\t-mtLX4 5° g 
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(L2 + AL) (Dmytm^r)f3i^m2/^^'->5 8f)m^^n. i^2n 

5 ^155 8 a7&^*J^^K$nTVi^. EP-^. A37->5 7 , 580fi$©^th 
(Ll+L2 + 2-AL)«, l|Jbc/t^->5 9 (L l+L 2) 

MiK/i^->s 1 7 B:s:r)cs 1 8 B(Dm^m^m'A-Df3.€mjft 

■r^t. 09 (b) ic^Tct^};:. STii^^ 5 6 A©^ 5 6 APRrJf 
10 ^i;liS'~>5 7(D^5 7 P*^^^$nfc±f'> ji^^5 6B<D^5 6 
BP2^tX^2/ti5'->5 8<D#^5 8 P*t^3t^nSo Z.(DW^iZ. -fegr 
n?&ti|Vifc<Z)<hr^i:. ^lA^'-XD^S 7Pi:ll2/1i$'->(D#^5 
8 Pitt, i|i2 • ALWfiJ^DSBO^S 7 a P, 5 8 a POgg^d^S;^ 

t. 0 9 (c) (C^fck-5tC, (L l+L 2) Ti|6 2 • ALOi^ 

h/^^-y^-^x^ tvx3Ly^>^^noz.tiz^-DX. 
20 >5 9uncm^<D^mm<Dni^->tfSi^o ^0^'o\zmn(Dm^m 

5 9 a\tmm±xh^nizf\^^\,^3^x^r). mmz\t-DU€m^(Dm 
(DmKijh^0mytm\z^^xw.\zm^^5 9 att/h$<?^oTVi§o m 

25 \Z. mfS,K>^5 7 a. 5 8 a(DM&<t>0)Mmit\ZX^X%m^^b 9 a 
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i!)^\zm^m^^<-t^t. mio (a) iz^-r^'oizm^'S^5 9b\tm 

5 i!)^\Zfb-^<:fs.r)s m^m^'3s.\zSr<t^t. miO (b) iz^-r<i:oiz. 

10 (c) \z^t^o\zm^0mitLrcm^mtm^iyU<:/3i^o ^z. 
-r^o mi 1 (a) 0 9 (a) tmcmfSL/^^->s 1 7 b. 11 

8B^^bT:feO. 01 1 (b) \t. E9 (b) ©S^t^^t^LT. 
20 5 9 a, 01 1 ( c) lC^"rj;"5lC, • AL(7)i^|^gK5 9 d TJf 

^Z.t\ZfSi^o 

25 MtC. 09 (b) {'*5ViT, mi A^->0^5 7 P^:||2A^$'-> 
8P<h(DS75:0gP<DS$g*^Elc:±2 • AL^mX^tLXh. 
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■to m^. mi 2 (a) iz^T^oiz. mn^<D/^i$^->6 o, e 
m^^5 6 A. 5 6 B tmz^^ ^Lrdnmi2^t>'&xm:km^-t ^ 
mi 2 (b) \z^-r^oizA^->(Dm6 OP . eiPT^^^^sn^. 
z.(Dm\zm6 1 pf)^ALrmm'fnLx^^^%(Dt-r^t. mm 
10 m<Dm\zm^n^mw^^->6 2\t. mi2 (c) iz^r^'^iz. s 

^Tzs mi 3 (b) fd^-T-iiafc, 013 (a) ®itil^i|^®/1^-> 
6 0. 6 1 <&il)t^5 6 A. 5 6 B*^fi$ AL;rcnj-S?5:S^"5l30:;^^ 

15 ^vtzmiz. mmm^mi.xm^n^m^^^^'-ye 2\t. mis (c) 

\Z^-r^O\Z. S$ AL<Di^|ilgB6 2 bT^^UTVi^, cmTtt, IE 

mnu\^^m'^\z\t. ^^:^]^\zAL^m^^umtM^±\::^^t. 

20 <Dm^mf)mhx\f^^o 

^fc. ^^\tm€mz^mm iz vxmi3.^t>'^^^mh^ e>nTVi 
^(D^mx\t^mm\zvrc^^xm^mts^i!)m±'r^mM^$> 
^t^\z. ¥^mm^\ziimr^^m(Dmmm^%^^'^^m'ih^. vt^ 

25 fs.^. ±mo)mm<o^mx\t. x-^>^^u—^ytm2. Ru^tmytu 
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15 (0U;ltiCPU, DRAM, SRAM, D/AD>;t-^, A/Dn> 

h^^mvxxy^y'!fmmy3iE^fTz>ctfs.<'^:^^-u^i;)V^m 
20 BUT, ^(D-^Ts^-u^^ )v^m^^x'h^\^^h. m^u^^mr) 0)-^ 
x^'-U'^^)V^mmhxh^\^K 

:k\z. t^mmo)m2(Dmm<Dmmiz'D^mi 4-01 s^pmvxm 
mr^o :$im\t. T.y'y/^-m i-mm^m) (Di^mm^mm^m^^^x 

25 <omWi±\zm^t^Ct\Z^'DX. ¥^(*:xn'1'X^(D^<5l/-f-\'(3!)/t 
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nfcA r FX+>/-7^~if (^li^^Sl 9 3 nm) ^^fflbTli^o tz 
5 tch. m%%m2 0 ItUTtt, Kr FX^^iz-^lz-lf ($iS2 4 8 n 
m) , X«F2 I/— tf (?fitS l5 7nm) l^-lf^i^^^ffl b 

• ^>7"yi/-^S' (2}^^>?:^-r•lf-) i:LTa):7^-rT< 1/>>C2 

Bi^fi^2 0 5 1 ©««i®^D^;^^3}^;i'n5 fcMi^-r^) dt^ij^- 

H^^^^P^O 2 0 5 d, &tKm®iB.L>Ufc/hPiPa:0fe5^?^58BJ 
fflcDilPigiD 2 0 5 ejO^Eg^tlTVi^o fs.^. >Z-m\Z)^CX'^\Z^ < 

(omm^wiuw^y) {amy)) ^mnxh^^^o ^m.^ii^<r>m^^mMU 

20 mt^^Umni2 1 2j{>t, 0®,qE-i$'2 0 5 a^^O-trS^D Pl^«2 0 

yy^7^vyX2 0 4a)wmffi(DmBji^^piso^ajaLfcHg^5^ 

25 IL«, U l/-^>X2 0 6 $jgTI/9"^;i/:/^<>H (pJ^^I^^O) 
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5 BM^IHt. U I/-^>X2 0 8Rt)^3>x>-tM/>X2 0 9 ^0Tv 

m-r^. ^5^i^;i/:/^-r > K 2 0 7(Z)iBgffitt, tcDz-^^-ymt^U 

TabD, U^^Jl':r^'i>]^2 O 7 (7)|iPlCj;oT^©MBjm^2 1 0 

<Dy^h Ui^X h7!)m^^nr^:^y7.mm2 l 8±(Dg^mJgt2 3 0\Z 
S®/hS^$n^o Sj^^^l^PL 2«®«f^TS'53&^. Ar FX 

15 ^y'7]^—^^(D^o\zmmf)^2 0 0 nmmm&.T(DM^mff\-m (vu 

{csit75:5iz®i^-e0 1 4(D«E®fc^fTtcx«i*. mi4(Dmm\zmm\z 
20 Yfiii^moTiKBj-r^. 

nXVi^o 1/^^J1/Xx~i?2 1 U^^)l^-7.2 1 5±lc:«SJ^ 

25 m^l 6m\zMLXU-1f=^mm2 1 6 J;D^Jx.«3^(Dl/~1fH-A 
7&^P.I*$n, l/-if^^tf2 1 6 flckoTl/^^i^^WXf— i^2 1 4<DX 
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5"-v2 2 0±tCH^$nTVi'5. -^XAXx- v 2 2 0 "^XA^ 
-X2 2 l±Tli)fsf^2 1 9^X;^|R]> Z^OJY^lBjfcS^^i&'TSi:* 

10 ST^gSfi, >^U^>'i7XA^(7)'^XA (wafer) <&^JtUT. ^lO-^x 

thPimt:fsi-Dx^y). ^x.;\\zSfiLxm^^nom^\z\tun-^2 1 

9 ± ® ^ 0 ^ © 3i> ;i/ ^ j& x A tJn ;i/ ^^-rn o 
C/XAX7^-v2 2 Of^lC^^, li?Bf^2 1 9®Z;^[6](^>^ag 

Tl/i^o ^LxT, S^5te#^PL2®^ffi{ciBS^n;fc^0^<D5t^^ 

26\Zllim'r^) {CckoT. 5!f^XS«2 1 8®^®<Olil^0th?l|^{C 

^Tz. mm-h2 1 9(DtIM{;:@^$nfc^il^2 2m(cngB0U— tf 
^#tf2 2 2*^e>/>?^<i'b3«I<D^-lfE-A7&t^l^$n. l/'-ifT 

^tf2 2 2\z^'Dxmn-^2 1 9 (:^?7xss2 1 8) <Dxmn. Ym 

25 SLr;ilIfe^j&^ffS!l$n> ;i©lfil!lM7&^':7XAXx-i^^llj^2 2 3, 

Rt)J±$im^2 1 2izmm-^nx\^^^o oxj\7.^-z^mmM2 2 3\t. 
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m^2 1 2izt^i^^nrcmyty'-^y7^)V2 1 3\z\t. mT^^m<Du 

X. ^J:J\Xf—i^2 2 0 ^7.y^yZf^mVX:^yXM^2 1 8 ©fig 

yXmU2 1 8±izm^r^t\,^'0Wji^^7.^yZf ' 7>H ♦ U bf- h 
^iCTi^Djit-ottCckoT, :^^XS=K2 l 8 ±{Cife^*:<i: LT l ft© 

^\z. ^m%mvF^\zv'f^)V7.'7—-J2 1 4BLrX':7XAXx->'2 2 

z.(DXoUm%^fT^m\z. '^tb'7X^~U^^)Vt:^^7smU2 1 

2 1 9±®:^^x^iK2 1 s<Dj5.m\z\tmm'^-i^^^2 24 1 © 

Xo\z. 2 2 4±l;:ti2;^7n0S2p'7-i7 2 3 1 A, 2 

(i^<T ^RAmwrni t^s) 232A, 2 3 2B*^isg$n, 

RA®m^2 3 2A. 2 3 2 B 5 ^-^^ UTM^^t I ht 

-^ 2 4 2A, 2 4 2B(Dm^mmv. mm\z^myt^^Ph2^d\'L 

25 TS^-T-i^gBtJ 2 2 4±©SipV-i^ 2 3 1 A, 2 3 1 BO^^H^ 
■r^. RAm^^2 3 2 A, 2 3 2 B(Dmmm^\tmi 4<D7y-i 
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n^ois^m^^MSLTS^T-^ 2 3 1 A. 2 3 1 Bo^id^rs 
r^-r^yh-^-^ 2 4 2 A. 2 4 2 Bc^m-rns^^tBu. cn^ 

®fi[Sfn*$^rai^2 1 2fC#^$&t-§o 

m^<D7^^ ^>h^-^ 2 3 4 A, 2 3 4B mi 5mm) <o&m^ 

7^'f^>h-fe>it2 2 5<Dli0m^fe7^>r^>Km^Mm2 2 6 

mb, ;i©&B-rn»^^©ji9m2 1 2{-#tj^-r'5o s2p-7-^^ 
^^2 2 4±\z\t7^-( ^>h±>-^2 2 5m<Dmm'^-^ i^m^) 

(D/^^-ym<Dfp'b (ii7^4''C>) ty^-rpt>h-fe>iJ-2 2 5®^m^ 
15 'L-t(Dmm (^-x^-r>s) ^^^j^^nx. 03i£x-^:7 7-r;i'2 i 

20 i^^$:ffVi?5:*^e>il3fet-'5CtX. 1Sy7.mU2 1 8±(C^fl£<hbXl 

cxDU^^jWirJ'-XD^i^^^bx. itS:<z)y-^>^ix5"i^;p*ia 

mr^o ^<Dfz}sf>\Z. V=^!7)V7.y—z^2 I A<Dmm\ZV^i;)Vy^':f 
2 2 lifiTsy^ Kgg2 2 9 J;oX#^e«lc:i2ffi$n. 1/5"^ 
;P7<>^^U 2 2 7<Dli|gC<DaB2 2 StdNtJC {mt2^X±.<Dmm 
25 :^i5^-l/5^^;WR 1, R2. RNj&tmg^nxi^So *;^c. 1/5"^ 
J1/7<^^U 2 2 7 <i:l<^5^^;i/7.x-v2 1 4 tO^f^l^U"^!; 
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10 '^^(DU^n^-ymmsi, S2, ss. sN7&ms$n, 
n^- y^i$L s 1 ~ s N t::^n-?n^^(^ -ym^-^nx 

^(Om^M -yi)m^^tlT\>^^o -^bX. ji^^2 3 3S:X;^|pIfC 
^tS^O\zm(OTy^ ^yV^-^ 2 3 4 A, 2 3 4 B*^J^fiK$tlT 
15 *«?iJT«C(DT7-r;A>hT-^ 2 3 4 A, 2 3 4B(i, ^©1/ 

/Xi$'->^&J^^-r§ilt::^86feES«P<i:bT77<^>hT-i^2 3 4 
A, 2 3 4 BS:J^J^bT:feViTt).i:V^, 

© 7 - ^ > 1/ 5^ ;i/W R 0 Siii g ® lams tt^ ® ck -5 ;^ ^ „ 

fcS 1 5(^ii^^2 3 3f^0|lJSAi5'->*53>lfi-.i5'±T^lf^n. 

25 ^^)v/^^-y\z^m^n^o z0mz. m^mm2 3 bp^ojpi^a^ 
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10 \z^-dx. mi ^(Du-^y'ifu^^jvYfRfimm-^n^o z.<Dmz. 
^mT\-im^mmm^mTmm-^nrc'^7.^-u^^ )VR i-^rno^a 

^^^(cit^T, ^(DmmW:m(D^m\'i^&^\zm^-^nx^y) . mtbx 
15 Mmm\zu-^>^u^^)vvfR<Dm^/^^->-^m^^n^o 

1/& mx^^tz.^. m'umn^w<Dmmnmt'^<x^^tmz. 
m^^<Du~-^>^u^^)v^m7t-r^m'^\zh. ^ni^(r>^7.^-v 
=f-^)VR i'^Rn(Dn^—y^w^'tnu^\i^tz.\-yx$>^tz.}sb. ±wt 
20 hx^^^(D^-^y^v^^ )v^m^-^^m^^±m\zmm-t^^t. 

ffiXt^o ^tz. •rX^—U^^)VRl'^RN^xm-0)/'^^->^^ 

•t^%<D\t^mi[:x'^^rztb. '7x^-u^^)v<omj^mm^^izm'> 

fs.^. c(Dmm(DmWi<D'^x^-uf-^)v^±m(Dmi(Dmm<Dmw^ 
25 mi) (DU9-^)v^i^y:^T-A4 i^m^xmmt^^o\zLX'hx 
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i^mzmmr^r^iibiz. :^^xmu2 1 s ^o^^uizmm^xmrn-^ 
nr^2r:)(D^^/'^^—ymmsARxssBizMfi:^'r^'77.^-u^^)V 

mzm-t^ ^ o \zmM(r>m^^f)^n 237A, 238 a. 23 9a, 

2 4 0 ATJi^J^fig^n, WQ.'^t>^n2 3 7 A~2 4 0 A^^HO J: -5 ICjl 
5t^2 4 XtrnWu^n. Z.nh<DW-m%^2 3 e AJtlXftta^t>ii:gK 
15 2 3 7 A~ 2 4 0 P^\Z^n^M—^y^V=5^0)\^^'R^(r^n%M'- 

A(;i^* UTm^©^Bii#T)i^^ 2 4 1 ©^flufc 1 ^©y ^-r / > h 

^r-^2 4 2A, 2 4 2 B*?J^^$nTVi^. 

I^^IIC. 'TX^-l/^i';i'RB{C:j3ViT'b> ff^SB^^-g^BB 2 3 

20 6 3. Rr;C0 4O©iaic:g^-rSMfe^t)1i:gB2 3 7 3-2 4 0 BfC^ 
n^n 7 > ^ 1/ ^ ;l^W R ±<D [Hi -> Sr 1 / 13 b fcA iS' - 
>*^J^fiK;^nTVi§o *;^c> fi:fei^t)1ig|52 3 7 B~2 4 0 BSrffltrii 
^^4 1 (r>^mz^.-n%^2 3 6 B{c:^tTm^<0^a[g§I^T7^^ 
^ > V^-^ 2 4 2 A. 2 4 2 B^^j^fi^^tlT Vi-5o Mid. -;^(DTX 

25 i$^-l/^^;PRA©£MCDa:j3i^t)-&gP2 3 7 A(^/'?^->»> ftti^^O 

vx^-U'^^;pRBa);&fiij0fi*3i^t)'&g|5 2 3 "^-^Q^n^-yhn- 
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^^j^^->mmsA. RzssBiz\t'tn'enm-'m^m2 3 &A(on 

^-XDmZ 3 6 AP. RZSm-myt^2 3 6 B<Dn^->m2 3 6B 

pf)mm-^n^tmz. ^^/^^->mmsARxssB(Dm(Dmm(Dm 

#mJ^3 5 ABfCt*. mi2^t>it^2 3 7 A(D^2 3 7 AP tMi^-^ib 
10 -&!$2 3 9 B(7)^2 3 9 B P iiTi^m^TS^^n^, fSi^. 0 1 4 

m^^^ph 2\z^'DXKm^mf)mt>n^h(Diivxh^^o ^tz. 

^n^->^msAt::(D + Y:^]^m(D^^/^^->m^sct<Df^(D 

m^mm2 3 5 AC{C«, afe^t>ii:gB2 3 S Aa)^2 3 8 AP SB 
^/^9->mi^SC\znJt^'t^'77.^-U^^)V<Dmi2^t>'ii:U<Dm2 
15 4 0 CPt*mfeTSj^$n^. l^lifC, 'te<D:^^MJ!^2 3 5Tt)2^ 

0'T7.^'-u^^)\^(D/'^^'->mmfsi^^o\z^m^n^o 

Z(D^O\zm^Bi$(.2 3 5 ('2 0(DTX:57-i/5^>^;KDafe'&t)"fr^ 
20 J!^2 3 5-e(0^5tfi*^!fP5>/'«iS'->MJ^S 1 ~ S NTa)^7l£»® 2 

3 5X(Dmytm^. ^^n^->m^s i^sNxoomytmtm-izL 
}iRA0n^~ym(Dmyt^nom'^\z^^mi 6~gii 8^#BgbT 
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^->m<Dm^^nz>^m^^tm^<Dmw.mrhy). zomi 6\z:^ 
±0m^^-^ 2 3 1 A. 2 3 iB(D^»{j>ifim'£^wi.'r^^vizun^ 

219 imi4<D^JL/\Xy^—z^2 2 0) ©^a^J?)^fTofe1i> RA 
10 0^^2 3 2 A&r;2 3 2 Bf::^oT, S^p-T-i? 2 3 1 A. 2 3 IB 
a)#^t3^f -5VXi5'-lx5'i^;i^RA0T^-1'^> hV-i^ 2 4 2 A. 2 

4 2 B(7)^g-rn»*^i^m$n, zti^b^^mmmti^i^mx. tf^-Dm. 

/hfCJ^^i^ldSl 4©^9^^;l/Xx->^2 1 4(D^n^}sbt^nt>ti^o 
Z.n\Z^^X. S2pV-i^ 2 3 1 A, 2 3 1 B(D^'b\Zl^LX'^7.^ - 

15 ^5"^7;^RA©/'?^->■^(7)f^'^^:^ (Ht^^I'L^) *^fi[B^86$n^. bp^. 

- 1^^ ^ ;UR A© 1/^ Jl/T ^ > h *^^7T^ o 
e:©J^^, gB^/1i5^->mi^S l-SNPeKD^mM^tt^^Sl 4(0 
g3tx-3'7 7^>>P2 1 3 iClBliSnTViSfeJ?). -0iJi:bT01 6® 

:^^^x»S2 1 %±.(Di^^<D^^n^-ynms i\znmr^no). 

20 S2p'7-^gg#2 2 4(Z)^m*^SipJC-r^t. ^^I¥^2 12«. ^ 

njii^<gB5^/ii$^->mJtgcs 2~sN(D'i'.L^<&-e<Dii^4''i:>(r-&ii[$-B: 

^tcibO). mm^-^^^2 2 4 mi 4<D^X/\7.'r'-i^2 2 0) <D 

^mm^wmt^^tfi^x^^o f3i^> mi 6<z);<f^xs«2 1 8±\z 

fe7 7-r > h'^-iJ^ 2 3 4 A, 2 3 4 B^J^^bT:fet, 014<Z) 
25 7^-<^>h-t:>it2 2 5^fflV^T77-i'p^>hT-^ 2 3 4A, 23 
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x-dx. ^'ru^/'^i^->mi^sA0^'b^myt^'b\z^t>^^o ^e® 
^:^\^\zmm'r^:it\z^'DX. mi 6\z^'r^^\z. mmytiL(Dm 

mmm2 1 0 o) + x:^^An-Y-:^}^(Dm\zMhx. •^T.^-u^^JV 

RA(Dm-m^^2 3 6 A^p^m^it^o :i(Dm\z. mmmm2 I o<D 

-X:^\^AZS+Y:^\^(Dm\zMVXmi2^t>'&^2 3 7 a. 2 4 o a*^ 

10 [Hmr^o ^(D^mx\-immytii^<DmMimti^^nx\,^ui^o ^iz. 
^jl;\7.7—-J2 20^, ^(ovj-^)V7.'7—'i^2 1 A<Dmmm<o^m 
(/3«g^{&$) tmm:f5m\zmm-t^^t\z^'DX. siet^fck 

(Dm\zn\yXP^^^^^. c:©^. KSBJ3t I L©RgM<&lli6$i^T. -7 
15 T.^-V^if )VRA^Ym\Zl^\^XKnmi5^\ZA^° T^^-T^^^lSj 

^^XS«2 1 8^^33 2 4 3 RtjS»;^|6l(D^B12 4 3 WT'^-T^^IrJIC. 

• VRTTi^Sj^^-So ^bT> '^7.^ — V^i^)VKA(Dm.U^ 
t)-&g52 3 8A, 2 3 9 A;i5itflgHJ^i^2 1 0©-Y:3^fp]> +X:;^|Bl©ia 

20 \z]Hmhtzn^x. 58^7^1 L0Hgi^j{itf?±$nT> tt.^^'-i/^^^v 

RARtJC;^;^XS«2 1 8(D|^^^i!)t><fih;^ns, 

017 (al), (bl). (cl)tt, ^0^o\Z'^7.^'-V^^ 
)VRAtim^^m.2 1 0JC^bT^W2 4 3 R ®;^[p]{Cig^ilir ^^^^ 
^L.017(a2). (b2), (c2)tt. 't<Ol^Wi\znm\^X'» 
25 7XSiK2 1 8;{i^il3tM^2 3 (i\Zl^LX^^2 A Z'N<Dl5mz1^m't 
^^m^^hX\^^^o 017 (a2) . (b2) . (c2) (0± 
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mm\ZUmi 7(al). (bl), (cD ©/Sf&T^^. 

017 (ai) ^*:)^f)^^^o\z. -^x^-u^i^juRAoW'-myt 

^2 3 6 A0X^r6j(7)i|ii^L 5 , X^^lBjOSfe^t)-^!^ 2 3 7 A, 2 3 

6 A®tiL 5 tM-<Hy®m^^t>#g|5 2 3 7 AOyUL 4 
L3 = L5+L4 (4) 

©ifii:. Y:^[nl®— ;^0OS:Jai-&^:)iigB2 4 0 A®Y;&fPl©4iSi:(DfPfCJS 
10 ^„ ^bT, 01 7 (a 1) - (c 1) \Z^-t^^\Z. ^7s^-V=^^ 
;PRA«,^BJM^2 1 0 tI^bTX;^|pIfC«X;^|6l©afe^t>-&gP2 3 

7 A(Di|gL4fc*lt5^ii!jb> Y;&|6llc:fcY;^|^(Da^a^t)ii:SI5 2 4 0 A© 
itiL6 (*^T«L6=L4) ;^ctt#i&TSo iKDiS^. 017 (a 2) 
~ (c2) Id^-TJc-^lC, :^^XS«2 1 8±f-K, ^^/1^->®^ 

15 S A±{::¥-^7tgP2 3 6 A(D^2 3 6 AP*^g3^^n. ^.0)^2 3 6 
A P tcgf ^ J: "9 {^iSfe-^^bit^ 237A~240A©#^237AP~ 
2 4 0 AP;&tg)t^nSo *fc> ^2 3 6 AP«^l^g5t$nTVi^d^\ 

^®^ffl©^2 3 7 AP~2 4 0 AF (Dm^mm\t^mu^m< . fvm 
\^iim<u^x\^^^o ^(Dtctb. mi 7 (c2) \zm-r^o\z. mytm 

20 T^<DiSyXm^2 1 8±T> ^2 3 6 AP SrX^^fRjtd^gl^^ AAilStI 

^©S#^^M0^^«01 8 (a) (D^m2 4 4A\Z^-r^o\zmt2 

mis (a) {C43ViT. ^$fi«;^f^XS«2 1 8±0X:^f6l(Ofeg, 
25 l8f^ttfi[gXT'0^^g3t«E l<£^bTVi^o l^lilC, 017 (c2) 
(D^2 3 6 AP<&Y^|6llI^^§BB^(C?Bo»T®±T(0«^g3te*<D 
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mnm^m^^ttii^^^\zmytfAnt>n^o ^lofej?), ^is (a) 

Efti^2 4 4B. 2 4 4Dr^t^O\Z-^m^tf3iK>. 

'-u^^)VRi'^RN(D^^mytvrc^<D:ffy:^^m2 1 8±r0mw 
mytME 2O)x:^\^0^^it. mi 8 (b) iz^-r^oizw-^tfs.^o 

10 m2 4 4Am(D-^m^<Dmw-m^m6^^(Dmxm> mt>mi8 (b) © 
a^07fe«E 2 0<i*t. ;y^xs«2 1 8±.\zmi^'^nrzy^ hi^v^x 

ytmtf3,K>. m^mm.2 3 5T%mmwzm\^m^mi)m^n^o 

MtC, 1 6 JCiSViT. RA^m^2 3 2A, 2 3 2 6.^1: 

20 2 3 5 ABTtt, mi2^t>-&^2 3 7 A<Dm2 3 7 AFlSLUmi3.^t>'& 
g|5239B(D#^23 9 B P *t]^^micai3l^t)1i- t^lC, 

^->mi$(.s A\zm'r^^^m^2 3 5 act^. a^a[^t)-B:?»2 3 s 

A(D#2 3 8 APi:!g«JO'7;^^~l/5^^;K^fita^t>-ti:gR0^2 4 0 C 

F tf}mmmizmu^t)it^n^o t^ox, ^^^0^2 3 soj^^^i^t^ 
25 €mmf)^^\^-^<fi^o 
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5 ;^*5. 4^5fee5{33 0- 1 8 0 nm®i|i©7'r > • 7> K • 

12 0-8 0 0 nm0m(D'L/S/'^^->f)m^^nrz'7-^>^U^ 

10 ^fc, 8dt9^>^^-efeoTfe. Mmm\zu-^y^u 

S^S3tgfi.hbT«. jiS<Z)^^#^|:xA-rxMjiffi(7)l 5 0-18 0 
4 8 nm) . X«A r FX^rv--^ 1/— tf (ig^fi 19 3 nm) ^ 

^fc. *^BJ®m3 0^SS®?^^lc:"::>#0i 4. RtXS 19-021 

:^mxmm'r^^Mm^mtvx<DXy'y':f ' 7>h • 

>^^t(D^^^5t^Mtt. 01 4(Dlg^M5tgMlC:feV^T. ^S^^Ir]^ 
X^r[S]<hbTl/5"^;l/X5^->'2 1 4 1::^. X;^(6]{CV7.5'-l/5'^5'Jl' 

25 (DA^->mm(Dm^m^^mm(Dm^xmmf^m-r^mmt>^i^m-^n 
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i&bT, ^(Dm.m^m\zn\yX'^7.^-v^^ + (x«-x 
5 \z-^mmYR-^'^Wi't^(o\znmhx. '^xaxx-v2 2o 
^mm\^x. ^(om^'^mznx^x-^yT.mWi^-^^}/^ (x«+x:& 

>\^7\zi5.m\.x2^MUx^t^o\z^Wi':r^'iy)^2 i itmw-^ 
10 n^o «T»:/^-f >H2 1 1 i/^ij7;i/X7"-e^]Ki&^2 1 7 

^(D^^\z^^mt^'^n'Dxmmm^^no^'^x^. mi s©"?- 

15 't^2-D(D^^;-%9 — yni$.(Of^(Omn^W.XU. 2 0©VX^$'-l/^ 

'r^tz.}^\z^(Dmt3.^t>'^^xn9\-muEm^mifi'h^ < fx^^o\z-r 

So 

E19 (a) ~ (f) ±IB©S^^7^gfi<&fflViT. ^r^O-y'X 
20 iS'-^^^;P2 5 1 A<Dn^'->(0ll&/bm^iS^Xm^2 59±\Z^^ 

m\z\tY:^\^ (^^iE^^fpi) izmm^mmmn2 1 0 s(cm^»^ms* 

^n-So Si't, '7Xi5'-l/^^^;l'2 5 1 Aa)/t^->MJ^2 5 ^t' 
^(D¥-g3^gB2 5 2 5:X^|fiI(CtJ5tyJ;'5lcS^3l^t)1i:gB2 5 3.2 5 
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©X^lfiJ (^2:^f61) a)iIi^Hi:f BgBJ^^ 2 1 0 S (DY;^f6j0 

10 iiBL2«, :k(D^o\zw--m%^2 b 2(0^^1. 1 twm<omi^^t>^^ 

2 5 3 (D*SL tOi^fCJ^^o 
L2=L1+L (5) 

^bT, VX^ — ^5^^JW2 5 1 A(O/t3'->©^^0 1 9 (f) 0 
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019 (a) - (e) {;:^-r.t^{c, 8g^0i^2 1 0 S\z-^VX-7X^ 
~^^^;V2 5 1 A^^-X^fRl (X« + X;^|6j) l3-^3^mVRTigfSft 

$-&-5o Ht::. ^©^«)tc:^*5-B:T^^2 5 6T^-ri;"5lc:. fife^t> 
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\t. i&.±(Dmmn^m^^x. &.r0^^^mrz-t^o\z-r^o 

TR = H/ (n • VR) (6) 

Z.n\t. '7X^-U^^)V2 5 1 A«X^|6jfcBI^M^2 1 OS(Diii 
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2 3OS«019 (f) (Dj^(||Ofllgl52 6 9l^mt3T;^f^XSfe2 5 9 
{d^bTffi^^Sl-rSo CniCi^T. :^/^XS«2 5 9±(D^^)'/^i$' 
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2 5 8 AfC:5^-r«k-5l;i. mfe^t)-frSB 2 6 1 A. 2 6 2 AT^^tCliST 

15 tzm%n%m^. ^U2 ^ ^B, 2^%T>\z^-t^o\zm^'^t>^w>x 
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20 jk^-frfcmTtt. 02 1 (a 1) (Dfl02 6 3T'^-rJ:-5Jc:g^Mi^2 

3 0 S^3^gE<^fc^i!i$-&^c:t:;&^M*bVio C^l^l::. I5lg§t-^m 
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F2 1/— tf (1 5 7 nm) , X«A r 2 U—^^t (^^1 2 6 nm) m 

10 ^^X«pJ«^©^-ifitSl/— tf*, m^\i:r:)V}^^A (Er) (X« 
x;nf»:7At-f «y7";nf'^A (Yb) om:^) ifiY--:r^nTcy7^ n 

15 S^5t^mtbT«, -'e»ltLT^iia[^ (««J;l«3~8ftg^) ©Sit 

jft^m^<D^i)^ 6fs.r). mi^mmam^' u±>h')y^ 'vmmmi!)^^' v 

20 m.(r>=yy'^y^^^it^'y^ h (L a Be ) , ^y^)\ (T a) ^fflV^S 
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^mm(Dm 1 (DmBmyt:^m\z^n\t. m%^\z'^7.^ n^-y^^ 

15 ^n^-y(Dm^'^t>'^^(D^%m^^m\s.E{^<t^^ti)^x^^o 
tj^oT. ^ik^o^T.^ n^-y(Dm<Dm^^x(D±^(Dm%m(on^ 
i!)^/b^<fs.^o sfc. ^0'77.^A^-ytmmt^mmLx^m^'ti 

20 mz:^mm<Df^2 0^mmyt:^mizxti\t. ^^m^^iz-?:^^^^ 
-y tmut^mmvx^mvx\,^^rctb. ^^^(d-^t^^ n^-y<D 

'^-n^\z^^m^^^z.}L\z^'oX. ^0i^#gl5©j£^(^)^3t«©tr^ 

25 ^fc. if%'^(fy^^%%^w\z^n\tji^%^<iy^'^n%-)3m'^%mx 
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itxm^-r^msxnt. 

2. m^m(Dj'^^'->i!)m^^nrc-7x^0mi^:^miz^^^x. b&ib 

^A^'->^tmmm^mn^->3t\zj^m-r^mixmt. 
mmmMmmm/'i^-y'^<D/^^->\z^j^-r^mW'^^->^f^i 

iS'->(Z)^^^8€^t)-&?S7&^e>Hul2vx^t;&§^2(DS«±f::^3tf 
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mmm^<DA^'-y^mw.m^^o)'77.^;'^^-y\z^w\r^m\zm 
m-r^2'D<D-7x^/'^^->(D^^wz^n'enmm^^r)fs:^mi3i^ 
t>'ttu^mnx^^. 

m^if\-\yXmmmu±izmyfr^n\z, 

m-7x^j^^-y^x'mu^^yt^m\zMvxm^^nrzm^(Dum 
P^(D/'^^-y<Dm^mmwLmjft^j^^ift'Vxmmmm±\zm^'r^t^ 

\z. 

20 m-7x^n^~ytmmmmt^mmmm\znvxm-77.^/-^^~y 
(DmBmi3.^t>'&^(oi^Axsmytmr^\z}^cxmmvx^m^'^^^t 

5. m^(D/^^'-y^^^^(D'7X^/^^~yiz^mh. mm^^o)-? 
x^n^'-y<Dm^^B^^^^ift'Lxmmm€^m^^i>^ihM^±\z 
25 myft^^t\z^'DX. m!mm^(D/-^^-y(o±i^(Dm^mmmm±\z 
m^r^^^m^:^mx$>'DX. 
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m-^T.^/^^-y^x'mmnmyt^^izidLrmm'^nrmmwi^:^ 
mizmunmp^<Dni$r-y(om:^m^^myt^^^iftvrmtm^±\z 

nm\zmmm^:^\^izm^t^:^\^izmtmm^^m(om^i^mtm\^ 
10 mmitxmmvxM^h'D'D. 

m'7x^/^^->ttiimmut^ttimmmizMvxm'7Xi7/'^^-y 
<Dmmmi2'^t>^U(DmRxsmjftmmizft-\:^xmmmm:^i^izmm\^x 

6. -^x^izm^^tiTc/^^-y^^m^^Wi^^vxmu^izmyt-r 
15 ^nmmytmmiz:^\,yx. 

u±izmyfr^yt^^x'hr), 
mm'r7.^^umLxm^:^m\z^m^^(D'^7.^xy'-i^t. 
mmmm^unvxmmmm:^\^^^t5zi}k7t:&m\z^m^&<Dm^ 

20 Xy'-z^t. 

mm-7x^(ommmmifi<D/-^^->0mi)mm^m^^w^^ifthxm 
BMU±\zmM-^nx\^^^mz. mm-^T.^T.v—i^RrSmmM^xy^ 
-z:^^mmhxmm'^7.^o)n^--><D^^f}muum-A^^m^mrzn 
u^asr^oiz. mt^-^x^ tmmmwit^^mvxmm^:^\^\zi^ 

7. '7x^\zm^^nrc/'i^~y^^B^^^^it-vxm^AL\zmyfr 
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